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Abstract

Keywords

Orbital cellulitis is a condition that can require surgery if severe symptoms progress
to an undesirable state. Therefore, it is important for physicians to utilize anesthetics
during these procedures to cause minimal harm to the patient. This review will
analyze the consequences that the current application of anesthetics has on patients
when being utilized in surgeries to eliminate orbital cellulitis. The authors find that
when performing surgical intervention to terminate orbital cellulitis, physicians will
favor bupivacaine, hyaluronidase, and lignocaine as anesthetics. Hyaluronidase is
used to enhance the effects of the other two anesthetics, but can cause mild allergic
reactions in certain patients. Additionally, this review seeks to analyze the current
treatment of orbital cellulitis when surgical intervention is unnecessary. In mild cases
of orbital cellulitis, the use of broad-range IV antibiotics in conjunction with oral
antibiotics are sufficient remedies. The authors find that although surgical treatment
of orbital cellulitis has improved over the years, there are still many changes that
could be made to improve patient outcomes.

Introduction
Orbital cellulitis describes an infection in the soft tissues
of the orbit. The pervasiveness of this disease can widely
range between mild to severe and is treated accordingly with
antimicrobials or surgery [1]. However, regardless of the
severity of orbital cellulitis, immediate treatment is required as
many complications can occur. Increased pressure in the orbit
from orbital cellulitis can induce ocular complications and
eventually lead to the development of meningitis and blindness
if left untreated [1]. Mild orbital cellulitis typically presents
clinical features of periorbital oedema, pain on eye movements,
conjunctival chemosis, and reddening of the eyes. Key signs
of orbital cellulitis include patient history of upper respiratory
tract infection or sinusitis. Patients with orbital cellulitis
undergo imaging and are given immediate intravenous broadspectrum antibiotics. Mild forms of orbital cellulitis are treated
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with initial intravenous antibiotics followed by four weeks of
oral antibiotics. The commonest combination of intravenous
antibiotics used are IV clindamycin + IV cephalosporin, IV
cefuroxime, and IV cefotaxime + IV cloxacillin [2]. Severe forms
of orbital cellulitis are indicated with progressive proptosis,
globe displacement, and failure to respond to intravenous
antibiotics. Additionally, orbital abscesses are crucial hallmarks
for the need of more aggressive treatments [2,3]. Severe orbital
cellulitis requires the use of surgical techniques to soothe
complications intraorbital or intracranially [3]. Examples of
techniques used include drainage of subperiosteal abscess or
functional endoscopic sinus surgery (FESS). Both types of
surgeries for orbital cellulitis are invasive in nature and induce
excruciating pain to the patients. Thus the importance of
anesthetics in these surgeries are crucial to the success of the
operation and the quality of care given to the patient
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Orbital cellulitis is the infection of the orbital tissues,
specifically in the soft tissues posterior to the orbital septum.
Globally, 1.6 out of 100,000 children and 0.1 per 100,000
adults are seen to develop orbital cellulitis [4]. Additionally,
1.3-5.6% of sinusitis incidences results in orbital cellulitis.
Orbital cellulitis develops primarily from extensions of
infection in the paranasal sinus, direct inoculation in the orbit
following trauma, or hematogenous spread [5]. Examples of
causes include surgical trauma, bacterial infections, and fungal
infections . Despite having various routes of development,
ethmoid sinusitis is the primary cause in almost 90% of all
cases of orbital cellulitis [4]. The specific mechanism of
progression involves edema of the sinus mucosa leading to
the invasion of the edematous mucosa. Orbital cellulitis then
develops when the organisms gain access to the orbit through
the venous channels, foramina, or the orbital walls [1].
Although the prevalence figure may seem marginal, the
complications that occur due to orbital cellulitis have serious
consequences on the affected patient’s quality of life. Prior to
the development of modern antibiotics, contraction of orbital
cellulitis resulted in mortality rates of up to 17% with 20%
of survivors becoming blind in the affected eye [4]. Currently
with modern medicine, orbital cellulitis results in blindness for
11% of cases and has lower rates of mortality [4]. However,

additional intracranial complications stem from contraction of
orbital cellulitis. Possible intracranial complications include
cavernous sinus thrombosis, subperiosteal or orbital abscess
formation, and meningitis [5]. Patients with complications
of orbital cellulitis are promptly hospitalized and selected
for either medical or surgical management. Typical medical
management includes IV and oral antibiotic treatment [5].
In 12-15% of orbital cellulitis patients medical treatment
alone will not suffice and will require forms of surgical
management [4]. Generally, surgical treatment is performed on
an emergency basis upon diagnosis of an orbital compartment
syndrome, opacified sinuses, large subperiosteal abscess, or
intraorbital abscess [5]. Further medical treatment will depend
on subsequent follow-ups and information gathered through
CT scans.
In order to perform the surgery for orbital cellulitis, a
combination of anaesthetics are generally given to patients to
reduce the pain that they may experience. The data reported
in Table 1 suggests that physicians usually decide to inject
the anesthetics into the patient’s sub-Tenon space or their
periorbital bulbar region [6-21]. This is most likely because
these sites are usually closest to the site of infection. To prevent
the patient from experiencing severe pain during surgery,
anesthetics are typically applied near the site of the surgery. In
previous years, general anesthesia, in the form of nitrous oxide,

Table 1: Classifications and Applications of Anesthetics Used During Cataract Surgery
Author (year)
Type of anesthetic
Area (s) of anesthetic application Classification of anesthetic (s)
Bhat (2013) [6]
BV
Orbital rims
Local
Dahlmann (2002) [7]
BN, LH, BV, HY
Sub-Tenon space
Local
Topical,
Kumar (2004) [8]
OB, LD, LH
Sub-Tenon space,
Local
Peribulbar space
Liang (2006) [9]
HY, RH
Sub-Tenon space
Local
Maheshwari (2009) [10]
PR, ET, KT
Preseptal space
General
Morgan (2003) [11]
N/A
Sub-Tenon space
Local
Mukherjee (2005) [12]
LH, BV
Peribulbar
Local
Murray (1975) [13]
NO
Nasal cavity
General
Park (2014) [14]
BV, LH, HY
Sub-Tenon space
Local
Prasad (2011) [15]
PR, ET, KT
Sub-Tenon space
general
Quhill (2004) [16]
BV, LH, HY
Peribulbar space
Local
Raichura (2017) [17]
BV, LH, HY
Peribulbar space
Local
Rajalakshmi (2016) [18]
BV, LH, HY
Peribulbar space
Local
Redmill (2001) [19]
N/A
Sub-Tenon space
Local
Saha (2017) [20]
N/A
Intravitreal space
General
Varma (2003) [21]
BV, LH, HY
Posterior chamber
Local
BN: benoxinate, BV: bupivacaine, HY: hyaluronidase, LD: lidocaine, LH: lignocaine hydrochloride, OB: Oxybuprocaine, RH:
ropivacaine hydrochloride, PR: Propofol, ET: etomidate, KT: ketamine, NO: nitrous oxide
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was given to patients when this surgery was being conducted
[13]. However, this potentially could have been dangerous as
exposure to nitrous oxide can lead to negative side effects such
as: loss of balance, impaired memory, and even dissociation
[22]. Thankfully, medical science has improved over the years
and nitrous oxide is no longer used as an anesthetic for this
procedure. Based on the data collected from the literature, that
was reported in Table 1, most physicians usually administer a
combination of bupivacaine, hyaluronidase, and lignocaine to
patients before they undergo the necessary surgical procedures
to treat their severe cases of orbital cellulitis [6-21]. Application
of these pharmaceuticals functions as a local anesthetic for
the orbital during surgery [6]. This is beneficial to the patient
as general anesthesia can affect multiple bodily systems and
cause negative side effects such as: nausea, urinary retention,
and dizziness [23,24]. In fact within the literature, we could
only find three instances where general anesthesia was used
instead of local anesthesia for surgical procedures involving
orbital cellulitis [10,13,15].
Although a majority of procedures for treating orbital cellulitis
involve the combination of the aforementioned drugs, there
are instances when hyaluronidase is substituted for a different
pharmaceutical, or when it is simply not used in combination
with the other two anesthetics [6,8,12]. This could potentially
be due to the fact that there have been instances where patients
proved to be allergic to hyaluronidase. The side effects that
allergic patients experience when exposed to hyaluronidase are
mild cases of temporary swelling and itching [25]. Numerous
physicians prefer to use hyaluronidase when possible as the
enzyme helps spread the other anesthetics to ensure that their
effects on the area are maximized. Although hyaluronidase
is still currently used in many procedures, it may one day
be replaced by oxybuprocaine. In one of the studies within
the literature, it was shown that the analgesic effects of the
combination of bupivacaine, lignocaine, and oxybuprocaine
were able to achieve similar patient outcomes [8]. Perhaps
in the future, hyaluronidase may be phased out, but further
research needs to be conducted in order to determine both the
short and long term effects of oxybuprocaine.
Despite all of the progress that has been made in order to
understand how to effectively use medications and interventional
surgery to treat severe orbital cellulitis. Additional research
is needed in order to determine more ideal medications that
can be used for these procedures in order to minimize side
effects that patients may experience. Currently we understand
that hyaluronidase can cause an allergic reaction with certain
patients, but we do not have a clear understanding about
why this occurs. Supplementary research involving chemical
analysis and Western blot techniques may be required in order

to answer this question [26,27]. Agents that help stabilize the
integrity of red blood cells and anti-body proteins, such as
EDTA, may be needed when conducting this research to give a
clear understanding for why hyaluronidase can cause irritation
in certain patients [28-30] . Although treatment options exist
for severe cases of orbital cellulitis, it would be more ideal
if more cases of orbital cellulitis were caught before they
progressed to severe stages. Part of the reason that so many
cases of orbital cellulitis reach a severe state of progression is
because many patients who have the condition go undiagnosed
for long periods of time [31]. Perhaps, in the future, artificial
intelligence software could be developed to help increase the
rate at which patients can get diagnosed for diseases such as
orbital cellulitis [32-33]. In order to reach this point, further
research utilizing imaging technology and data collection
amongst the patient population may be necessary.

Conclusion
Orbital cellulitis is an infectious disease that can present mild to
severe complications. When the complications become severe,
surgical treatment may be required to handle the disease. It is
important to select the right anesthetics to use when performing
the procedure to reduce patient harm. Physicians will usually
apply the anesthetic on the peribulbar or sub-Tenon region of
the patient before they begin the surgical procedure. Currently
the most popular anesthetics used for this procedure are
bupivacaine, hyaluronidase, and lignocaine which can be
applied locally. However, hyaluronidase can trigger allergic
reactions within some patients. Therefore further research into
other anesthetics such as oxybuprocaine, is needed in order to
improve the current standard of care for patients who undergo
surgical procedures for orbital cellulitis. Future studies should
also be organized to determine why certain individuals
experience an allergic reaction when they are exposed to
hyaluronidase.
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